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(54) INITIALIZING METHOD FOR PSEUDO INTERMEDIATE PROCESSING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the initializing 
method for a pseudo intermediate processing circuit for 
relizing a halftone expression in which a fixed pattern 
peculiar to the pseudo halftone expression is not 
generated. 

SOLUTION: This initializing method has a step S01 in 
which the number N of bits (N is a positive integer) of 
the pseudo halftone expression is selected, a step S02 
in which values which are different are set for every 
input data of the pseudo halftone expression as 
fundamental initial values, a step S03 in which the line 
change combination pattern of an image display device is 
selected, a step S04 in which initial values are changed 
in cycles of 2N lines of the device based on the line 
change combination pattern so that intitial values are to 
be set in all input data in the 2N lines of the device, a 
step S05 in which the frame change combination pattern 
of the device is selected, a step S06 in which initial 
values are changed in the double cycles of 2N frames of 
the device based on the frame change combination pattern of the device so that intitial values 
are to be set in all lines in 2N frames of the device and a step S07 in which initial values of odd 
numbered frames are replaced with intitial values of even numbered frames. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the initialization approach of a false intermediate-processing-intermediate-treatment circuit of 
processing the false halftone expression of an image display device The 1st step which selects said false halftone 
expression number-of-bits N (N is a positive integer), The 2nd step which sets up a value which is different for 
every input data of said false halftone expression as basic initial value, The 3rd step which selects the Rhine change 
combination pattern of said image display device, and 2 Ns of said image display device So that initial value may 
be set to said all input data in Rhine It is based on said Rhine change combination pattern, and is said 2 Ns. The 4th 
step changed the Rhine period, The 5th step which selects the frame change combination pattern of said image 
display device, and 2 Ns of said image display device So that initial value may be set to said each Rhine of all with 
a frame It is based on said frame change combination pattern, and is said 2 Ns. The 6th step changed by one twice 
the period of a frame, Said 2 Ns The initialization approach of the false intermediate-processing-intermediate- 
treatment circuit characterized by having the 7th step which replaces the initial value of the odd frame of a frame, 
and the initial value of even frames. 

[Claim 2] Said 2 Ns The initialization approach of the false intermediate-processing-intermediate-treatment circuit 
according to claim 1 characterized by being said odd frame of a frame, and said frame which even frames adjoins 
mutually. 

[Claim 3] Said false halftone expression is the initialization approach of the false intermediate-processing- 
intermediate-treatment circuit according to claim 1 or 2 processed with the application of an error diffusion method. 

[Claim 4] Said number-of-bits N is the initialization approach of the false intermediate-processing-intermediate- 
treatment circuit according to claim 1, 2, or 3 which is 2 bits. 

[Claim 5] Said Rhine combination pattern is the initialization approach of the false intermediate-processing- 
intermediate-treatment circuit according to claim 4 whose number is six. 

[Claim 6] Said frame combination pattern is the initialization approach of the false intermediate-processing- 
intermediate-treatment circuit according to claim 4 or 5 whose number is six. 

[Claim 7] The initialization approach of a false intermediate-processing-intermediate-treatment circuit according to 
claim 1, 2, 3, 4, 5, or 6 that said input data is applied to the initialization approach of the false intermediate- 
processing-intermediate-treatment circuit of said image display device which consists of two ports. 
[Claim 8] The initialization approach of the false intermediate-processing-intermediate-treatment circuit according 
to claim 1, 2, 3, 4, 5, 6, or 7 applied to the initialization approach of a false intermediate-processing-intermediate- 
treatment circuit that said image display device is a liquid crystal display. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the initialization approach of a false intermediate- 
processing-intermediate-treatment circuit of realizing the halftone expression which a fixed pattern peculiar to a 
false halftone expression does not produce, by changing the initial value with a certain defined algorithm about the 
initialization approach of the false intermediate-processing-intermediate-treatment circuit of an image display 
device. 
[0002] 

[Description of the Prior Art] As a thin image display device, a liquid crystal display or a plasma display is well- 
known. The input interface of these indicating equipments usually serves as a digital signal. 

[0003] For this reason, the number of gradation displayed on the panel of an image display device becomes settled 
with the number of bits of the signal to treat, and the number of bits increases, so that it becomes many gradation. 
Speaking of a liquid crystal display, the technique is moving towards 256 8-bit gradation displays and a multi- 
gradation display from 64 gradation displays of 6 bits of current. 

[0004] However, if a chrominance signal (R, G, B) will increase 2 bits at a time, respectively and performs signal 
processing using 8 bits as it is, it will become very [ in circuit scale ] bigger than the time of 6 bits. 
[0005] for resolution's treating the data of SXGA (1280x1024) - a technique at present - usually - an indicating 
equipment - two ports - {(RA, GA, BA) - data are inputted by} (RB, GB, BB), signal processing is carried out by 
Controller IC, it is developed by four port and the output is inputted into the driver IC of the next step in order to 
drop clock frequency. 

[0006] In expansion of four ports, wiring of the 8 bit x3(R, G, B) x4(port) =96 bit signal line will be carried out on 
a substrate. In the case of 6 bits, it is 72 bits. We are anxious about aggravation of EMI with the increment in a 
signal line. Moreover, if the driver IC itself serves as 8-bit correspondence, a scale will become large and will lead 
to increase of cost. 

[0007] Then, the technique of realizing a multi-gradation display is spreading using the false halftone expression of 
a dither method, frame rate control (FRC), etc. using the 6-bit present circuit system. 

[0008] One example of the false halftone expression by the error diffusion which is one of the technique of the is 
indicated by JP,9-90902,A. In it, only the direction of Rhine performs error diffusion, and it has specified in it that 
the error diffusion changes and sets up initial value for every Rhine and every frame. Actuation in alignment with 
the view is explained in detail below. 

[0009] The block diagram of error diffusion of the direction of Rhine of a liquid crystal display is shown in 
drawing 1 1 . 

[0010] If drawing 11 is referred to, as for this liquid crystal display, each data (RA, GA, BA, RB, GB, BB) of two 
ports is inputted by 8 bits, 6 bits of high orders will be inputted into an adder 107 as it is, and 2 bits of that low 
order will be inputted into an adder 106. 

[001 1] The initializing circuit 101 is chosen by the selector and 2 bits of low order of the initial data (RA1, GA1, 
BA1, RBI, GB1, BB1) of each Rhine are added in the initial value (2 bits) and adder 106. If a digit advances, 
CRY=1 is outputted, and when not advancing, CRY=0 will be outputted, and with an adder 107, it will be added to 
the least significant bit of 6 bits of high orders, and will be outputted as 6 bit data. 

[0012] 2 bits of the result added in the adder 106 are delayed in data by one clock through a flip-flop circuit 103, 
and is added by the selector 102 with low order 2 following bit data and a following adder 106. The initial value of 
the initializing circuit 101 is chosen only at the time of the initial data of each Rhine, and a selector 102 chooses the 
addition result (error value) of the front data delayed by one clock through the flip-flop 103 except it. The initial 
value of the initializing circuit 101 is changed for not immobilization but every Rhine, and every frame. 
[0013] The case where a liquid crystal display given in JP,9-90902,A carries out error diffusion of the low order 
triplet is shown. 
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[0014] The initial value matrix table is shown in drawing 13 . If drawing 13 is referred to, initial value will take a 
round of the same initial value to all the data inputted at eight lines. Moreover, initial value is changed by the odd 
frame and even frames [ two ]. According to the matrix shown in drawing 13 , when a low order triplet displays the 
solid screen of (0, 0, 1) by error diffusion of the direction of Rhine, it becomes like the screen display shown in 
drawing 12 . The pixel to which the part which the part smeared away by the right slanting line smeared away by 
the odd frame and the left slanting line carried out digit going up of even frames is shown. 
[0015] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles in this conventional 
technique about a setup of initial value. 

[0016] the first trouble is shown in drawing 12 - as - the fixed pattern of right going up to the display pattern - 
visible ~ an odd frame - ** - the fixed pattern location changes by even frames. And it is that the pixel which 
does not carry out digit going up in error diffusion exists, are checked as a fixed-on image display pattern, and a 
good display is not obtained. 

[0017] The reason is the initial value same between the data inputted, and is because an inter-frame change is 
carrying out only by the 2 inter- frame of an odd frame and even frames. 

[0018] Although the second trouble performs the alternating current-ized drive (positive/negative reversal drive) of 
liquid crystal for every frame in a liquid crystal display, it is a point which cannot carry out [ **** ]-izing of the 
liquid crystal completely in this initial value matrix. Printing starts by it. 
[0019] The reason is because initial value differs by the odd frame and even frames. 

[0020] The third trouble is a point that the method of concrete initializing that a good display can be obtained is not 
specified. Even if it only changes initial value for every Rhine and every frame, a good display is not obtained like 
this conventional example. 

[0021] Therefore, the purpose of this invention solves the above trouble and is to offer the setting approach of the 

initial value error diffusion that a best display is obtained simply. 

[0022] 

[Means for Solving the Problem] In the initialization approach of a false intermediate-processing-intermediate- 
treatment circuit that the initialization approach of the false intermediate-processing-intermediate-treatment circuit 
of this invention processes the false halftone expression of an image display device The 1st step which selects said 
false halftone expression number-of-bits N (N is a positive integer), The 2nd step which sets up a value which is 
different for every input data of said false halftone expression as basic initial value, The 3rd step which selects the 
Rhine change combination pattern of said image display device, and 2 Ns of said image display device So that 
initial value may be set to said all input data in Rhine It is based on said Rhine change combination pattern, and is 
said 2 Ns. The 4th step changed the Rhine period, The 5th step which selects the frame change combination pattern 
of said image display device, and 2 Ns of said image display device So that initial value may be set to said each 
Rhine of all with a frame It is based on said frame change combination pattern, and is said 2 Ns. The 6th step 
changed by one twice the period of a frame, and said 2 Ns It has the 7th step which replaces the initial value of the 
odd frame of a frame, and the initial value of even frames. 

[0023] Moreover, the initialization approach of the false intermediate-processing-intermediate-treatment circuit of 
this invention is said 2 Ns. It can also consider as the configuration which are said odd frame of a frame, and said 
frame which even frames adjoins mutually. 

[0024] Furthermore, said false halftone expression of the initialization approach of the false intermediate- 
processing-intermediate-treatment circuit of this invention can also be considered as the configuration processed 
with the application of an error diffusion method. 

[0025] Said number-of-bits N of the initialization approach of the false intermediate-processing-intermediate- 
treatment circuit of this invention can also be made into 2 bits, said Rhine combination pattern of the initialization 
approach of the false intermediate-processing-intermediate-treatment circuit of this invention can also be made into 
six kinds, and said frame combination pattern can also be made into six kinds further again. 
[0026] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with reference to a 
drawing. The flow chart of the initialization approach of the false intermediate-processing-intermediate-treatment 
circuit of the gestalt of operation of this invention is shown in drawing 1 . moreover, an entry of data — two ports ~ 
{(RA, GA, BA) --} (RB, GB, BB) shows the 1st example of initializing at the time of expressing false halftone by 2 
bits to drawing 9 . 

[0027] If drawing 1 is referred to, the initialization approach of the false intermediate-processing-intermediate- 
treatment circuit of the gestalt 1 operation of this invention will select the expression number of bits of false 
halftone first (S01). Next, different basic initial value for every (RA, GA, BA, RB, GB, BB) data inputted is set up 
(S02). In the case of drawing 9 , the initial value of the 1st line of one frame is = (RA, GA, BA, RB, GB, BB) (0, 2, 
1, 3, 0, 2) with the decimal number in it. 
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[0028] Next, the combination pattern of the Rhine change is chosen (S03). In the case of the gestalt of this 
operation, the pattern 1 of the combination shown in drawing 2 is chosen. 

[0029] Next, the initial value change between Rhine is considered and it is made to change every Rhine and in a 
cycle of four line (S04). 

[0030] That is, initial value is changed for every Rhine and initial value takes a round of four lines. If the 1st frame 
is taken for an example in the case of drawing 9 , 1 will be added to the basic initial value of each data, it will serve 
as initial value of the 2nd line, and the value to which the value which added 1 to the initial value of the 2nd line 
similarly added the initial value of the 3rd line and further 1 will turn into initial value of the 4th line. It becomes 
the again same initial value as the 1 st line, and the 5th line is repeated similarly hereafter. 

[0031] Next, the combination pattern of frame change is chosen (SOS). In the case of the gestalt of this operation, 
the pattern 4 of the combination shown in drawing 3 is chosen. 

[0032] Next, change of inter- frame initial value is considered and initial value is made to take a round of every 
frame and 8 frame periods (S06). 

[0033] And the initial value of the odd-numbered frame and the initial value of the even-numbered frame are 
replaced by four frames and four next frames the front (S07). 

[0034] that is, initial value is changed for every frame — making — front — four frames — initial value — taking a 
round - back - four frames - front - the 1st, the 2nd initial value, and the 3rd and the 4th initial value of four 
frames interchange. If the initial value of the 1st line of each frame is observed in the case of drawing 9 , it will 
become the value which added 2 from the 1st frame at the 2nd frame. The value which added plus and 2 for 3 and 
added plus and 2 for plus and 3 from two frames the value with which the value which added 3 to the 3rd frame 
added 2 to the 4th frame, and henceforth turns into 5, 6, and initial value of the 7 or 8th frame from the 3rd frame 
similarly. 

[0035] The relation of the initial value between Rhine in each frame is the same relation as the 1st frame. Initial 
value takes a round of a result and one - the 4th frame, and it becomes the initial value as the 4th frame with the 1st 
frame, the 6th frame, the 2nd frame, the 5th frame, the 3rd frame, and the 8th frame same [ the 7th frame ]. The 
value which added 3 to the 8th frame turns into initial value, and that of the 9th frame is the same as that of the 1st 
frame. The relation of one - eight frames is repeated henceforth. 

[0036] The display of the 1st frame at the time of performing the solid screen display of 2 bits of low order (LSB (0 
1) is 1) by error diffusion is shown in drawing 4 using the initial value matrix of drawing 9 . 

[0037] The part where zero display carried out digit going up is shown. The figure in each dot (decimal) shows the 
error value in the dot. 

[0038] The part of the leftmost data 1 is the sum of a bottom 2-bit indicative data (1:10 **) and the initial value of 
each Rhine, and it is the sum with the error value of front data after data 2. When the sum is set to 4, digit going up 
was carried out and the figure has filled in 0. 

[0039] If drawing 4 is referred to, digit going-up parts (a part for zero display) are scattered on the average all over 
a screen, and a specific fixed pattern cannot have them. [ seen ] The display of two - four frames will be the 3rd line 
of a display of drawing 4 , the 2nd line, and the display from which the 4th line begins as the 1st line, respectively. 
Moreover, the display of five - eight frames becomes the same as 2, 1, and the display of 4 or 3 frames, 
respectively, and a fixed pattern does not look the same. 

[0040] next, an entry of data - two ports ~ {(RA, GA, BA) --} (RB, GB, BB) shows the 2nd example of 
initializing at the time of expressing false halftone by 2 bits to drawin g 5 thru/or drawing 8 . 

[0041] the 1st above-mentioned example - the same -- an entry of data - two ports — {(RA, GA, BA) -} (RB, GB, 
BB) explains the case where false halftone is expressed by 2 bits. 

[0042] First, different basic initial value for every (RA, GA, BA, RB, GB, BB) data inputted is set up. And as 
initial value takes a round, it makes it change by four lines between Rhine. 

[0043] Considering the combination, there are six kinds like drawing 2 . Initial value is cleared and the again same 
initial value as the 1st line of the 5th line is taken. 

[0044] If it explains taking the case of the combination 2 of drawing 2 , the initial value of the 2nd line will turn 
into a value carried out plus 1 from the initial value of one line. The 3rd line of the 4th line becomes the value 
carried out plus 2 from the initial value of the 2nd line, and the value carried out plus 3 from the initial value of the 
3rd line similarly. The relation between one line thru/or four lines is repeated after the 5th line. 
[0045] It is made to change by the same view according to the figure indicated by drawing 2 about other 
combination (combination 1, 3, 4, 5, and 6). 

[0046] Next, change of inter-frame initial value is explained. It is made to change so that initial value may take a 
round of inter-frame at four frames, and initial value is replaced for the 1 or 2nd four frame and the 3 or 4th frame a 
front in the following four frames. Considering the combination, there are six kinds like drawing 3 . 
[0047] It explains taking the case of the combination 5 of drawing 3 . The initial value of the 1st line of the 2nd 
frame turns into a value carried out plus 3 from the initial value of the 1st line of the 1st frame. Similarly, 3, 4, 5, 6, 
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and the initial value of the 1st line of 7 or 8 frames turn into plus 2, plus 1, plus 1, plus 1, plus 2, and a value carried 
out plus 3 from 2, 3, 4, 5, and the initial value of the 1st line of 6 or 7 frames, respectively. 

[0048] The initial value of the 1st line of the 9th frame turns into a value carried out plus 3 from the initial value of 
the 1st line of eight frames, and is the same as the initial value of the 1st line of the 1st frame. Henceforth, the 
relation between one frame thru/or eight frames is repeated. 

[0049] It is made to change by the same view only by the values added about other combination (combination 1, 2, 
3, 4, and 6) differing. 

[0050] consequently, which of the combination 1-6 of drawing 3 - very much - four frames - initial value - 
taking a round - coming - **** - back - four frames - front - the 1st, the 2nd initial value, and the 3rd and the 
4th initial value of four frames interchange. 

[0051] Next, either combination of drawing 2 and drawing 3 is chosen, and a screen display is considered. Basic 
initial value is made into = (RA, GA, BA, RB, GB, BB) (0, 1, 3, 2, 0, 1), the combination 2 of drawing^ is used 
between Rhine, the combination 6 of drawing 3 is used in inter-frame, and the initial value matrix table at the time 
of making it change is shown in drawing 10 . The same view as a precedent shows each display at the time of 
carrying out error diffusion to the solid screen display of 2 bits of low order (LSB (0 1) is 1) using the initial value 
of 1st - the 4th frame of the initial value matrix of drawing 10 to drawing 5 - drawing 8 . The part displayed zero 
times shows a digit riser. 5, 6, and the display of 7 or 8 frames are the same as 2, 1, and the display of 4 or 3 frames 
respectively, and a fixed pattern does not appear like a precedent. 
[0052] 

[Effect of the Invention] Like the above explanation, I hear that the fixed pattern of a display does not arise and 
there is the 1st effectiveness of the initialization approach of the false intermediate-processing-intermediate- 
treatment circuit of this invention. The reason is because the initial value is changed according to the algorithm set 
up beforehand for every data inputted, every Rhine (period of four line), and every (four frame x2 period) frame in 
2-bit error diffusion. 

[0053] Furthermore, I hear that printing does not occur in LCD and there is the 2nd effectiveness of the 
initialization approach of the false intermediate-processing-intermediate-treatment circuit of this invention. It is 
because change the reason with the period of eight frames by inter-frame change of initial value, and four next 
frames (5, 6, 7 or 8 frames) replace initial value by the front odd frame (1 or 3 frames) of four frames (1, 2, 3, 4), 
and even frames (2 or 4 frames), so each initial value pattern can perform alternating current-ization of liquid 
crystal. 
[0054] 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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